To estimate the prevalence and related aspects of periodontitis in a rural area of the State of Bahia, Brazil, this cross-sectional study was carried out in the village of Matinha dos Pretos, Feira de Santana County, Bahia, among 172 subjects ranging from 20 to 60 years of age. During household visits, a full-mouth periodontal exam was performed on each subject, who also answered a questionnaire about socio-demographic, economic and health-related issues. The factors assessed were plaque index, bleeding on probing index, probing depth, gingival recession or hyperplasia measurements. Clinical attachment loss was also calculated. The multivariate logistic regression method was used to evaluate the relative contribution of these factors to the periodontitis condition. The prevalence of periodontitis was 24.4%. The following factors were all positively associated with the presence of periodontitis: being male (OR = 1.58; 1.00 -2.53), being 30 years of age or older (OR = 2.80; 1.00 -7.39), living in a house where there was more than one person per room (OR = 1.53; 0.96 -2.45), being a cigarette or pipe smoker or ex-smoker (OR = 1.49; 0.92 -2.39), having a plaque index of over 65% (OR = 2.97; 2.72 -7.39) and more than four missing teeth (OR = 1.51; 0.82 -2.78). The authors concluded that socioeconomic and biological factors, especially poor oral hygiene and older age, are positively associated with periodontitis in the rural population of a small village in the county of Feira de Santana, State of Bahia, Brazil.
INTRODUCTION
Periodontal disease is the most important cause of tooth loss in individuals over the age of 45 years 15, 18 and along with caries, is the most frequent oral health problem in the world 4 . Apart from the repercussions in the oral cavity, there is evidence that this disease is associated with systemic damage 9 and problems, like preterm or low birth weight in women with periodontitis 12, 19 . Few epidemiological studies in the oral health area have investigated the evaluation of periodontal status. The goal of studies in the field of dentistry is mostly to study dental caries, the main cause of tooth loss in young populations. Especially in Brazil, the available information about this topic is not reliable because of the methodological limitations of the studies. Although various factors have been related to periodontitis, such as advanced age, black race, male gender, low socio-economic level, diabetes, smoking 10, 19 , the use of medications and poor oral hygiene habits 5 , there is great variability in the distribution and behavior of the disease, so that different risk factors may be important at different times of the individual's life and in different population groups 19 . The aim of this study was to describe the occurrence of periodontitis in a population residing in a rural area in the State of Bahia, Brazil, and to investigate the factors related to its distribution.
MATERIAL AND METHODS
A transversal study was carried out in the village of Matinha dos Pretos, State of Bahia, in the North-East region of Brazil, 14 km from the Feira de Santana County. In 2000 it had a population of 1,328 inhabitants, predominantly Negroes, since it originated from the confluence of fugitive slaves from an old farm, the "Fazenda Candeal" 16 . Of the 208 individuals from 20 to 60 years of age residing in the village, 21 were excluded (pregnant women, the mentally ill, and edentulous persons) and 15 refused to participate (8%). Thus the study population comprised 172 individuals (107 women and 65 men). By means of a questionnaire, information was obtained about the number of rooms and residents in the household, type of house, destination of garbage, electrical power availability, attention to health, smoking habits, alcoholic beverage consumption, oral hygiene habits, income, educational status, age, sex and diabetic and hypertension status.
A complete clinical periodontal exam was performed by one single examiner, the researcherdentist selected because of significant previous experience, who recorded all the variables manually with a calibrated probe. The individuals were seated on common chairs in their homes, under natural light and with the aid of a flashlight. Intra-examiner calibration was performed before the study began. The intra-examiner degree of agreement (kappa = 0.932, 0.883, 0.845, and 0.819) was classified as very good for plaque index, bleeding on probing index, probing depth and clinical attachment loss, respectively, according to the classification proposed by Altman 3 (1991) .
Oral hygiene was assessed using the plaque index of surfaces with plaque (with basic 2% fuchsin stain) in relation to the total number of surfaces examined, thus determining the individual's plaque index 17 . The gingival condition was diagnosed using the bleeding on probing index 2 , that is, the number of bleeding sites in relation to the total number of sites examined. Sulcus/pocket probing depth 20 and gingival recession or hyperplasia 22 were measured in 6 sites for each tooth, obtaining the clinical attachment loss 22 . Any individual with four or more teeth presenting with one or more sites with probing depth equal to or greater than 4 mm and with clinical attachment loss (CAL) equal to or greater than 3 mm in the same place was considered to have periodontitis 12 (presence of periodontitis). When the total number of sites with probing depths greater than 3 mm was less than or equal to 30%, the disease was classified as localized; for higher values, it was considered to be generalized 4 . The disease was classified as mild (CAL of 1 to 2 mm, taking the cementum-enamel junction as reference); moderate (CAL of 3 to 4 mm); or severe (CAL > 5 mm) 4 . Descriptive analysis of the continuous variables was carried out, with the median as the cut-off point for categorization, since the majority presented with asymmetrical distribution. Disease prevalence was calculated with regard to presence, extent and severity, and association with socioeconomic and biological factors was found, using the Prevalence Ratio.
By means of Logistic Regression, the bivariate analysis was carried out between each variable in the study, and the effect in question (presence of periodontitis) and those that showed a positive association entered into a multivariate model. The populational interval was calculated from the coefficient and standard error produced by the model for each variable being analyzed, with the aim of checking the precision of the estimates obtained.
The project for this study was submitted to the Ethical Committee on Research, State University of Feira de Santana, for appreciation and was approved by it (Protocol No. 003/2004).
RESULTS
In the studied population, 37.8% were men, 51.7% were over 30 years of age, and 17.4% were hypertensive. About 51% had 4 or fewer years of (approved) schooling, 54.1% belonged to families with a mean monthly per capita income equal to or less than one quarter of a minimum wage (MW), and 48.3% lived in houses with more than one person per room. It was noted that 62.2% mentioned that they had received guidance about oral health, and among those that visited the dentist (89.5%), 57.6% had done so less than three years previously. However, only 52.6% received guidance about oral hygiene. Approximately 98% of the individuals had previously consulted a medical doctor.
Cigarette and pipe smokers and ex-smokers comprised 31.4% of the study population and 9.3% consumed alcoholic beverages on a weekly basis. The majority (88.4%) informed that they made use of a toothbrush and toothpaste twice or more times a day. The use of dental floss was related by 20.9% of individuals; of the remainder, 75% informed that they would eventually use it.
Approximately 37% of the individuals were agricultural workers, in the cattle and similar industries, 20.4% did housework, 15.1% were students, and 8.7% were service providers and the like. About 33% lived in houses with up to 4 rooms, constructed with blocks or bricks (76.2%), and supplied with electricity. For 81.4% of the studied population, feces and urine were disposed of in a septic tank system, 76.7% had a garbage collection service and only 32.0% had a piped water supply.
Gingivitis was observed in 97.7% of the population, corresponding to the percentage of subjects showing bleeding on probing. Periodontitis was observed in 24.4% of the population, and in 92.9% of the cases it was localized, of which 26.2%, 42% and 31% presented mild, moderate and severe degrees of severity, respectively. Almost 50% of the population presented with bleeding after probing in over 17% of the examined sites, and 57.6% presented with bacterial plaque in over 65% of the tooth surfaces analyzed. Fifty percent (50%) of the population presented more than 4 missing teeth. It was noted that 52.3% had 24 or fewer teeth in good condition, excluding the remainders of roots, or teeth with unsatisfactory or badly placed restorations.
The prevalence of periodontitis increased with age (12.4% for the age group from 20-30 years, 46.9% and 31.3% respectively, for those from 41-50 and 51-60 years of age) and, according to Table 1 , this prevalence was approximately three times higher in individuals aged 30 and over. In men, the frequency of the disease was 35% higher. Those that had four or less years of schooling had a 1.76 times higher prevalence of periodontitis than those with more schooling. The occurrence of the disease was 1.9 times higher for those with a per capita family income equal to or less than one quarter of a minimum wage, and for the variable "agglomeration", this value was 1.74. There was no association between hypertension and periodontitis.
Furthermore, according to Table 1 , the frequency of the disease was 50% higher for those that did not receive guidance about oral health, and the association between never having been to the dentist and periodontitis was negative. Among smokers and ex-smokers, the prevalence of periodontitis was two times higher when compared to non-smokers. Frequent consumers of alcoholic beverages were shown to be attacked by the disease almost two times more often than those who did not drink regularly. Individuals with low toothbrushing frequency had 1.79 times more prevalence of periodontitis than those who brushed twice or more times a day. However, the use of dental floss was not relevant for the expression of the disease. There was strong association (RP = 2.70) between the presence of bacterial plaque in over 65% of the tooth surfaces and the occurrence of periodontitis. Individuals that had more than four missing teeth presented with a prevalence of periodontitis 2.5 higher than the group of comparison.
For those that had 24 or fewer teeth in good condition, the frequency of the disease was 2.28 times higher than for those that had more teeth, as a function and state of satisfactory health.
Multivariate analysis (Table 2 ) demonstrated that there was association between age and the occurrence of periodontitis, irrespective of the other variables that entered into the model. Thus the individuals aged 30 or older had a 2.8 greater chance of presenting with periodontitis than the younger ones. Other variables that were shown to have an independent effect for the prevalence of disease are shown in Table 2 .
Plaque index higher than 65% (OR = 2.97), being men (OR = 1.58), residing in houses with one or more persons per room, houses with more than one person per commodore (OR = 1.53), having over four missing teeth (OR = 1.51) and smoking or being an ex-cigarette or pipe smoker (OR = 1.49). The populational interval revealed that these measures presented small variability in the population, except for the age and plaque index variables.
DISCUSSION
Although high, the magnitude of periodontitis prevalence (24.4%) noted in the population in the present study was not surprising, considering that it concerns adults of a very low socioeconomic level, with insufficient dental assistance, and mainly because of being resident in a rural zone, where even children present with worse oral health conditions than those in urban zones 8 . This prevalence was also around 2.5 times lower than that found in a rural population in the south of Michigan/USA 6 . However, one cannot overlook the fact that this difference can be the result of the cut-off point of the referred study adopted for diagnosing the presence of the disease delineated as having ≥ 1 tooth with 4 mm of attachment loss or 5 mm of pocket depth or a mean greater than 1.5 mm of attachment loss or 3.0 mm of pocket depth. Furthermore, with regard to the moderate and severe forms of the disease (18%), the prevalence was similar to that estimated for Americans over the age of 18 years (approximately 15%) by the American Academy of Periodontology 9 . It is pointed out that the scarcity of studies on the oral health of the Brazilian population, in addition to the differences in the age groups studied and the criteria adopted for diagnosing the disease, has made it difficult to compare the results. Although a survey made in Brazil between 2002 and 2003 14 encompassed urban and rural zones, the information of the latter has not yet been made available.
The observed frequency of gingivitis (97.7%) was slightly higher than that found in the survey carried out in Brazil (94.6%) in 1986, restricted to the urban population 13 , which is consistent with the fact that in the developing countries, gingivitis associated with plaque deposits and calculus is common among adults 20 . Such findings reflect the population's neediness with regard to simple oral health care, since the inflammatory response set of by bacterial plaque on the teeth could disappear when it is removed.
The high plaque index found is conflicting with the high proportion of interviewees who informed that they brushed their teeth two or more times a day, bearing in mind that brushing and the use of dental floss are considered to be the most efficient methods of plaque removal 1 . It is possible that in the study population the practice of toothbrushing is inefficient or less frequent than was related. Frequently, the knowledge of the ideal frequency of tooth brushing does not result in real changes in the individuals' behavior, due to the socioeconomic and cultural peculiarities of each community.
The population's neediness with regard to oral health attendance was evident from the large proportion of individuals with tooth losses and the reduced frequency of those with teeth in good health and functional conditions, and it is consistent with the records in Brazil of high percentages of tooth losses in individuals in the age group from 35-44 and 65 years of age, in which the proportion of periodontally healthy persons was practically null 7 . This reality is reflected in the strong association found between bacterial plaque and periodontitis in these individuals.
In spite of this study covering a relatively homogeneous rural population, as far as socioeconomic level is concerned, the finding of an association between "agglomeration" and periodontitis might be an indication that this disease is related to socioeconomic factors. On the other hand, the association between age and periodontitis should be considered less important than oral hygiene, as confirmed by other studies 11 . However, it might have been possible to make a better evaluation of the effect of the age variable, if there had been a population of a size that allowed it to be distributed into smaller age group intervals than was possible in the present study. Considering that the whole adult population was studied, the Odds Ratio should be analyzed as an absolute value, being the 95% confidence interval a measure of variability and not of statistical inference.
Greater occurrence of the disease was found among men, but in general, the findings in the literature in this connection are controversial, and they are attributed to differences in oral hygiene and the behavior of visiting the dentist 21 , which was not observed in Matinha. As far as the smoking habit is concerned -the main risk factor for periodontitis in men 10 -perhaps its effect was attenuated in the present study, due to the fact that many people smoked pipes and not conventional cigarettes, as extensively referred to in researches.
The association observed between the number of missing teeth and periodontitis reinforces the hypothesis that some individuals may not have been classified as sick or may even have been fitted into a classification of milder extent and severity, as they had already lost their teeth due to periodontitis at a more advanced stage, leading to a bias of selective survival and, consequently to a bias of classification. Furthermore, the clinical exam did not proceed under ideal conditions, apart from the replies to the questionnaire being subject to manipulation by the interviewee. Even so, it is believed that accurate clinical descriptors were obtained with the use of probes marked with 1 and 2 mm, as opposed to the WHO probes used in the epidemiological studies in Brazil. The small number of risk factors explored and the restricted population, which makes it impossible to generalize its results to the general population, are other limitations of the present study. However, special care was taken while diagnosing periodontitis with regard to its presence, extent and severity with the purpose of not underestimating its prevalence, a fact observed in the majority of studies that used indexes of doubtful validity for identifying the disease that have, therefore, been discarded 20 .
CONCLUSIONS
The high prevalence of periodontitis associated to biological and socioeconomic factors noted in the population of the present study reflects population restraints regarding individual hygiene and oral health. The necessity of redefining public health policy in order to consider integrating the dental professional into health teams was thus identified.
